Basic considerations of such thin flames indicate that in general the velocity field in the burnt regions is rotational; that is, flames produce vorticity.
The circulation of the above flow depends linearly on the flame stretch. In order to account for the jump in normal velocity across the flamefront, the flame may be thought to consist of a collection of sources whose strength depends on the density ratio and the laminar flame speed. For flames of finite length it is shown that the cumulative action of these sources induces an additional contribution to the stretch, and thus to the circulation. The sense of rotation of this flame-induced circulation is such as to decrease the flameinduced stretch. The effects of vorticity production on the ¥elocity field is illustrated for the case of the stretch caused by the presence of the flame only, and for the stretch dominated by cold flow inhomogeneities, in steady flow conditions. The results indicate that for flames of finite extent, the production of vorticity forms an integral part of the overall velocity field and that ignoring the effects of fluid rotation may lead to results not in accordance with experiment. 1 
. HlTRODUCTION
In recent years a considerable amount of research has been expended on numerical studies of dynamics of flames and their influence on the surrounding flow field. For premixed reactants, a fruitful approach has been found by treating the flame as a "slightly compressible" interface separating otherwise dynamically incompressible fresh reactants from burnt products. In the context used, "slightly compressible" means that the effects of flame exothennicity are manifested only through volumetric expansion which is confined to a very narrow (in principle infinitesimally thin) flame region. The flame is thus taken as a collection of sources embedded in i flow of uniform density and ~ressure. The implied assumption hereis that since the combustion process occurs at low Mach numbers, it is permissible to take the pressure field to be spatially ~ni fom throughout~ Works of Ghoniem et al. 1 , Sethian 2 and Ashurst 3 p~ovide examples of such an approach.
The aim of this paper is to examine some of the theoretical difficulties associated with such methods, and to provide a possible resolution of these problems. Below we outline the general principles involved. As with the methods cited above, the analysis is for strictly two-dimensional flow.
Essentially, the models are based 'on the fact that in most situations, a general vector field lI(in this case velocity) may be decomposed into three 
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Essentially, the models are based on the fact that in most situations, a general vector field 1I (in this case velocity) may be decomposed into three -linearly additive components 4 *, 
while the velocityV is obtained from a solution to the Laplace's equation
subject to appropriate boundary conditions.
The above equations indicate how, in princi~le, the velocity field may be found given the distribution ofE(r)and ~ The problem ;s then reduced to one of tracking the vorticity field~<!\, and of tracking the flamefront represented byE<ll. The former is treated using the method of discrete vortex dynamics developed by Chorin S . The effects of the flame front are discussed ;n the next section. UCx v\= (~-I~S .. J"I.rz.) (2.2) ~ "'.' 2 .... A more serious difficulty is caused by the fact that the induced tangential velocity will tend to create large pressure gradients along the flamefront. As shown in the next section. this suggests that the effect of baroclinic production of vorticity at the flamefront may not be negligible.
FLAME MODEL

VORTICITY PRODUCTION
Production of vorticity at the interface dividing two media of different whereSL is the plane laminar burning velocity and ~ is the t1arkstein length scale.
Because of the dependence of the flame generated circulation and ~u on the flame stretch, the flame propagation problem is implicit. Hence Eq. Finally, referring to Eq. (4.5), the displaced points were curve fitted using a parametric cubic spline routine and the resulting curve was subdivided into ~ equally spaced segments. These new points provided a new flame data set and the calculations were repeated as outline above, for the subsequent time step.
EXAMPLES AND DISCUSSION
We report some o·f the resul ts of two test cases we have studi ed: to the fact that the flame is modelled as an semi-infinite source strip rather than a disc of finite radius. Figure 9 shows the variation of tangential velocity along the flamefront, on the burnt side. In this case, the case of no vorticity shows the proper trend due to the favorable increase of tangential velocity along the flamefront. The computed velocity however is underpredicted rather significantly if the circu1a~ion effects are not included. as used in our model, will produce higher velocities than those due to a finite flame strip and a finite line vortex. as would be the case in the experiment.
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CONCLUSION
We have shown that within the source sheet model, the neglect of the source induced pressure gradients may lead to large errors in the computed velocity profiles when compared to the experiment. We may extend the notion of a "slightly compressible" flow. however to include vorticity effects; the resultant circulation acts to counter the large gradients produced by the flame alone.
The two cases that we have considered have shown that this effect is important regardless whether strong cold flow inhomogenities exist or not, but rather that is is an intrinsic part of the flame model. y.
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